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@/ TSI Updates For CERES Processing: Introducing TSIS
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@ TSl Updates For CERES Processing
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& CERES FLASHFlux Overview

e FLASHFIux Overview

— Uses CERES based production system through inversion
— Most recent calibration projected forward; running 3-day TISA
— LPSA/LPLA SOFA algorithms for surface fluxes

 FLASHFIux Objectives

— SSF products within 4 days

— Global 1x1 daily averages from a FF TISA (uses a running 3-day
average); goal: 6-7 days latency

 FLASHFIux Usages

— Primarily used for applied science and education

— Supports also QC for selected missions

— TOA gridded fluxes; normalized to TOA EBAF for annual “State of the
Climate” assessments (most recent report published August 2019).
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& FLASHFlux v3C Status

* Production with v3C (MODIS C5/C6/C6.1) (since Jan 1, 2017)
— Now uses FP-IT (GEOS 5.12.4) and MODIS Collection 6.1 (after March 1, 2018)
— FLASHFIux TISA available via CERES subsetter, ASDC and specialized formats through
POWER web portal (power.larc.nasa.gov) 5-6 days latency
— Plan to continue production for 2019 through Dec 31, 2019 while production adapted to FF
V4A; plan to reprocess at least from Dec 1, 2019 once FF v4A ready
« Current Activities
— Recovering from production issues due to system configuration changes
— Evaluating FLASHFIux SSF V4A through (uses MC6.1); applying new calibration
— V3C vs 4A SSF; code modifications for newer x86 processor complete
— Finalizing V4A TISA maodifications (consistent with CERES Ed 4); issues with surface LW

* FLASHFIux Data Provision Through POWER:
— POWER web portal usage growing (https://power.larc.nasa.gov)
— Usage examples in energy and agriculture growing
— User metrics through September
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& CERES FLASHFlux Latency Status

« FF SSF Success B FF SSF Terra [] FF SSF Aqua B FF TISA
Target = data release
within 4 days

 FF TISA Success
Target = data released
within 6 days

* Only 4 of last 9 months
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« Sept. 2019 < 40%
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& updated Global TOA Anomaly Time Series

Timeseries of Anomalies OLR {Monthly)
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POWER GIS-Enabled Portal Featuring FLASHFlux Fluxes

(https://power.larc.nasa.qgov)

Using ArcGIS architecture to geospatially
enable entire POWER data archive for access
to growing Applied Science users.

Increased spatial/temporal resolutions:

- Features CERES FLASHFLUX for Solar &
GMAO MERRA-2/GEQOS 5.12.4 for
meteorological parameters

- Mapped to 2 x % spatial resolution, Low
latency Daily Time Series, 30 Year
Climatological Averages

Complete API service (data order using URL)

— allows for data to be repeatedly requested
using a script or from within a user analysis
program

Interactive Data Access Viewer and ArcGIS

Image Services

— User selection of location, parameters

— Output formats ASCII, CSV, geoJSON,
NetCDF4, ICASA, GeoTiff
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Wind Speed at 10 Meters
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https://power.larc.nasa.gov/new

@’ FLASHFlux to POWER Metrics

POWER CERES Unlque Users May 16, 2018 to September 30, 2019

Metrics (2018/05/16 to 2019/09/30):

Requests 52,516,652 3,089,214 58.2%
Unique Users IPs 141,710 6,820 73.5%
Volume 30,005 GB 1,824 GB 28.6%
Latency < 2 Weeks % 74.9% - 74.9%

POWER Weekly Data: Unique Users POWER Weekly Data: Requests
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@ Example Usage: Solar Panel Installation Monitoring

Sensor Chart With SYN 1-Deg
» User manages 50 solar 250000 13000%

panel sites producing 5.3 _ _
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* Deploys FF (POWER)
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@/ Future v4A Production System

/ .
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FLASHFlux V4A: SSF Results

Samples from 4 test months are now being analyzed: July
2018, October 2018, January 2019 and April 2019

Show examples of FF SSF differences between FF V3C
(current), FF V4A and the CERES SOFA Ed4 from Terra and
CERES FM1 fluxes

Show and discuss daily composites from SSF July 5, 2018

10/29/2019
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90N

global = 66.4559 60—90N = 77.3593 60—-90S = 91.1703 20N—-20S = 62.8007
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FF V4A - FF V3C
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global = -0.318108 60—90N = 1.78418 60-90S = 1.88424 20N-20S = —0.647965
20-60N = —0.671478 20-60S = —0.27689

Do’! Cloud Fraction
FF4AFF4A—CERES 05 JUL 2018
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global = 230.323 60—90N = 254 60-90S = 57.3342 20N-20S = 233.75
20-60N = 292.201 20-60S = 162.566

SW_TOA
FM1 FF4A 05 JUL 2018

SW TOA

FF V4A - FF V3C | e FF VAA — CERES Ed4
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global = 0.0475032  60-90N = 0.734365 60-90S = —1.14792 20N-20S = —0.361832 global = 1.00105 60—90N = 1.48544  60-90S = 0.19012  20N—20S = 0.382434
20-60N = 0.897677 20-60S = —0.412113 20-60N = 0.442821  20-60S = 2.2058
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global = 530.171 60—90N = 343.542

20—-60N = 724.766

60—-90S = 13.3881
20-60S = 248.671

20N-20S = 652.367

SW Surface
FF4A

SW Surface

05 JUL 2018

FF V4A - FF V3C

60—90N = -2.3723 60-90S = 1.20048
20-60N = 0.642204 20-60S = —0.598342

SW Surf
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global = 0.38809 20N-20S = 1.5577
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global = —0.285117

FF V4A — CERES Ed4

60—-90N = 5.28513 60-90S = 1.14363
20-60N = —0.405223 20-60S = —4.30797

SW Surf
FF4A—-CERES

20N-20S = 1.88761

FM1 05 JuL 2018

Revised
secondary
algorithm
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differences
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LW TOA
Daytime

FF V4A - FF V3C

global = 0.644911 60-90N = 0.957157 60-90S = 0.368857 20N-20S = 0.679879

20—-60N = 0.49465 20-60S = 0.687001

Day LW TOA

FM1 FF4A—-FF3C 05 JuL 2018

global = 250.271 60—90N = 235.43 60—-90S = 182.735 20N—-20S = 259.959
20—-60N = 264.566 20-60S = 233.314

Day LW TOA
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SON e

05 JUL 2018
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FF V4A — CERES Ed4

global = —0.500836 60—90N = —0.517044 60-90S = —0.136903 20N-20S = -0.37631

20-60N = —1.04753 20-60S = -0.154919

Day LW TOA

FM1 FF4A-CERES 05 JuL 2018
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global = 267.46 60—90N = 263 60—90S = 240.26 20N—-20S = 270.094
20-60N = 272.202 20-60S = 263.036
Day Cloud Temp
FM1 FF4A

[ T EEEEEERR..,

05 JUL 2018

60N

Cloud Base
Temperature .

Daytime E"“" wwu.ﬁ
FF V4A — FF V3C e FF V4A — CERES Ed4

global = —0.520663 60—90N = 0.0273327 60-90S = —3.74597 20N-20S = —1.21836 global = —0.643472
20-60N = 1.36294  20-60S = —1.16972 20-60N = —-0.454672 20-60S = —0.859535
Day Cld Temp

—
200 210 220 230 240 250 260 270 280 290

FF4A—FF3C FM1 Day CId Temp 05 JUL 2018 FM1 FF4A—CERES 05 JUL 2018

e

CERES uses atmospheric
temperature profiles from
GEOS 5.4 and FLASH uses
GEOS5.12
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&

Precipitable
H20
Daytime

FF V4A—FF V3C

FF3C and FF4A use same
MOA from GEOS 5.12

global = 28.2006 60—90N = 16.8419 60-90S = 5.77751 20N-20S = 40.7921

20-60N = 30.0278 20-60S = 15.5156
Day Precipitable H20 (kg m™)
FM1 FF4A

05 JUL 2018

CERES uses column water
vapor from GEOS 5.4 and
FLASH uses GEOS5.12

FF V4A — CERES Ed4

0 2 46 810121416182022242628 303234 36 38404244 46 485052 54 56 58 60
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global = 1.34987 60-90N = 0.600706 60-90S = 0.0713826 20N-20S = 2.2974
20-60N = 1.33599 20-60S = 0.477024

Day Precipitable H20 (kg m™)
FM1 FF4A—CERES 05 JUL 2018
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global = 369.3 60—90N = 316.901 60-90S = 245.51 20N-20S = 413.15
20—-60N = 382.977 20-60S = 325.665

Day LW Surf
FF4A

FM1

SON e

05 JUL 2018

60N

LW Surface Daytime

FF V4A - FF V3C e FF VAA — CERES Ed4
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global = 278433  60-9ON = 4.10633  60-90S = 3.66026  20N-20S = 3.16624 global = —0.636711  60-9ON = —2.15318 60-90S = —0.354628 20N-20S = 1.15214
20-60N = 2.60625  20-60S = 2.08348 20-60N = —-1.33839  20-60S = —1.78093
Day LW Surf Day LW Surf

FM1 FF4A-FF3C 05 JuL 2018 FM1 FF4A—-CERES 05 JuL 2018

180 120w 60w 0 60E 120 180 60w 0
Min = —75.5102; Max = 59.8066
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global = 70.1249 60—90N = 74.0103 60-90S = 77.7973 20N—-20S = 69.5657
20—-60N = 63.666 20-60S = 74.3997

FF4A FM1 Night Cloud % 05 JUL 2018

90N

60N

30N

m
3

Cloud Nighttime

60S

FFVAA—FFV3C = = " FF V4A— CERES Ed4
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global = 10.2797 60—90N = 3.75576 60-90S = 3.05512 20N-20S = 12.6299 global = 1.18955 60-90N = 5.8648 60-90S = 3.02459 20N-20S = -0.0775992
20-60N = 3.49203 20-60S = —0.269283

20-60N = 15.2859  20-60S = 4.96374
Night Cloud Fraction Night Cloud Fraction
FM1 FF4A—FF3C 05 JUL 2018 FM1 FF4A-CERES 05 JUL 2018

180 120w

60w o
Min = —99.8137; Max = 86.319

60w 0
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, ,
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global = 240.46 60—90N = 235.322 60—-90S = 161.815 20N—-20S = 253.996
20—-60N = 255.171 20-60S = 231.308

Night LW TOA
FF4A

05 JUL 2018

LW TOA Nighttime

FF V4A— FF V3C e e " FF V4A— CERES Ed4
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global = —0.414037 60-90N = —0.0702444 60-90S = —0.480279 20N—20S = —0.340395 global = —0.258964 60—90N = —0.252647 60-90S = —0.281155 20N—20S = —0.271554
20-60N = —0.608405 20-60S = —0.328775 20-60N = —0.263336 20-60S = —0.234141
. Night LW TOA
FF4A—FF3C FM1 Night LW TOA 05 JuL 2018 FM1 FF4A—CERES 05 JuL 2018

60w 0 180 1200 60w 0 60E 120E 1
Min = —48.1219; Max = 25.0124 Min = —14.2907; Max = 11.6433
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global = 256.573 60—90N = 258.175 60—90S = 234.144 20N-20S = 255.303
20—-60N = 261.716 20-60S = 259.161

FF4A FM1 Night Cloud Temp 05 JUL 2018

90N

Cloud Base
Temperature
Nighttime

FF V4A - FF V3C S _ FF V4A— CERES Ed4

[—
210 220 230 240 250 260 270 280 290

CERES uses atmospheric
temperature

profiles from GEOS 5.4 and
FLASH uses GEOS5.12

global = —2.06347 60—90N = —2.98696 60-90S = —1.62043 20N-20S = -3.21346

global = —1.98432  60-90N = —1.45052 60-90S = —0.900492 20N-20S = —2.29802
20-60N = —-0.804065 20-60S = —1.77982 20-60N = —1.66464 20-60S = —2.22747

Night Cld Temp Night Cld Temp
FM1 F4A-FF3C 05 JUL 2018

FM1 F4A—-CERES 05 JuL 2018

180 120w 60w 0 60E 120 180
Min = —90.8443; Max = 99.7267
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global = 27.4609 60—90N = 19.7854 60—-90S = 3.26584 20N-20S = 41.0315
20—-60N = 30.202 20-60S = 15.3259

Night Precipitable H20 (kg m™)
FF4A

05 JUL 2018

CERES uses column
water vapor from
GEOS 5.4 and FLASH
uses GEOS5.12

Precipitable H20
Nighttime

} 120 S SOVI

L S FF V4A — CERES Ed4

<@ T T T D>
02 4 6 810121416 1820 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

global = 1.24932 60-90N = 0.544574 60-90S = 0.000825338 20N-20S = 2.32406
20-60N = 1.14639 20-60S = 0.396161

Night Precli:pitoble H20 (kg m™)
FF4A—CERES 05 JUL 2018

FF3C and FF4A use same
MOA from GEOS 5.12

180 1200 60w o B0E 120E 180
Min = —17.7209; Maox = 21.222
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global = 352.477 60—90N = 321.075 60—90S = 191.141 20N—-20S = 404.683
20-60N = 371.539 20-60S = 316.967

Night LW Surf
FF4A

05 JUL 2018

LW Surface
Nighttime

FFVAA—FFV3C e — = FF V4A - CERES Ed4

50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450

GrADS/COLA
global = 2.64788  60-90N = —1.0899  60-90S = 0.288564  20N—20S = 2.76215 global = ~0.319129  60-90N = —-2.82204 60-90S = 0.211698  20N—20S = 1.71796
20-60N = 6.38697 20-60S = —0.157899 20-60N = —0.17411  20-60S = —2.869
Night LW Surf Night LW Surf
FM1 FF4A-FF3C 05 JUL 2018 FM1 FF4A—CERES 05 JUL 2018

60\ 0
Min = —125.38; Max = 96.0481
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@ FF SSF Surface Flux Validation With BSRN

- FF SSF
validation for
Terra and Aqua

« SWand LW
Day/Night
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Terra FF SW SSF Surface Flux Validation
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Aqua FF SW SSF Surface Flux Validation

FLASHFIlux V3C FLASHFlux V4A CERES Ed4A
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@ Surface SW FF Validation

For Test Months January 2019 and July 2018

Blas RMS Bias RMS Bias RMS W m2
m2) Wm2) [ Wm2) | Wm?2) | (Wm?2) [ (Wm?)

Terra 77.4 78.3 78.6 356.8
Jul 14.2 75.0 5.8 74.2 5.9 74.3 504.2 632
Aqua Jan 17.2 79.9 14.9 80.1 17.6 80.0 390.0 316
Jul 19.3 88.4 18.5 99.0 16.3 89.6 498.5 673
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Terra FF Daytime LW SSF Surface Flux Validation

Daytime Daytime Daytime
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Aqua FF Daytime LW SSF Surface Flux Validation
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@ Surface LW FF Validation
For Test Months January 2019 and July 2018

Mean
Day/ Night Bias RMS Bias RMS Bias RMS W m?2
Wm2) [ Wm2) | ( Wm?2) | ( Wm2) | (Wm?2) | (Wm?2)

Terra -2.5 19.5 18.7 19.7 284.7
Jul -7.3 19.3 -5.4 18.3 -4.0 18.0 356.1 647
Aqua Jan -3.4 20.2 -.02 17.6 2.0 17.7 290.0 321
Jul -9.6 21.4 -5.9 19.2 -4.2 19.3 357.0 672
Night Terra Jan -3.6 28.2 -1.3 33.1 -0.8 30.5 250.1 595
Jul -9.0 24.2 -2.1 25.2 -6.1 23.0 305.0 551
Aqua Jan -8.9 32.8 -1.1 32.1 -2.2 30.7 247.3 583
Jul -10.3 23.9 -6.7 22.7 -6.9 23.6 303.6 573
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& Moving to FLASHFlux Ed4A

V3B (GEOS
5.9.15 MCS5) 12/7/16 T 329117 3/31118 12/31119
) V3C (MC5, | v3c (mcs, V3C (MC6.1,
(started ‘ Gfgf) GEOS 5.12.4) | | GEOS 5.12.4)
8/1/14) 5.12.
~ Va
3/1/18
1/1/19 1/1/20
Under V4A (CERES
development | Ed 4, MC6.1,
MC = MODIS Collection 5/6/6.1 and testing GMAO 5.12.4)
GEOS = FP-IT version = [== == = =

(large v3c to vda SW changes may
require long overlap for consistency)
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@ Summary and Conclusions

« SOFA Group
— Evaluating TSI from TSIS and comparing to SORCE; must develop TSIS filling once SORCE ceases
— SOFA Ed4 paper revisions submitted

* FLASHFIlux 3C and 4A progress
— Developing v4A compatible with CERES Ed 4; will use to MODIS Collection 6.1
— SSF comparisons show good agreement at TOA,; calibration and angle differences at TOA
— SSF surface fluxes show significant changes; especially over ice, still evaluating
— TISA TOA agreement reasonable; surface differences noted; LW issue being evaluated

— Goal: FF v4A operational in December 2019 for transition to new year; evaluating need for
reprocessing

 FLASHFIux Applications:

— Datasets continuing being supplied and distributed through POWER web services; latency issue
being addressed, but longer term strategy to change configuration may be required

— Usage growth at 15-20% level; CERES FF is ~60% of all products; 75% of low latency include FF
 FLASHFIlux Publications:
— 2018 SotC report published and Ed4 SOFA paper revisions submitted
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FLASHFlux Web Sites:

https://[flashflux.larc.nasa.gov

https://power.nasa.gov &
https://power.nasa.gov
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https://power.nasa.gov/
https://power.nasa.gov/new

Extras
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& Surface-Only Flux SSF Products

« CERES SSF includes several Surface—Only Flux Algorithms (SOFA) to
compute SW and LW surface fluxes at footprint resolution

« The SOFA algorithms include (Kratz et al., 2010):

_ Model A Model B Model C

Clear Li et al. (1993) LPSA (Gupta et al. 2001)
All-Sky -- LPSA (Gupta et al. 2001) --
Clear Inamdar and LPLA (Gupta et al. 1992, Zhou-Cess (Zhou et
LW Ramanathan (1997) 2010) al., 2007)
All-Sky -- LPLA (Gupta et al. 1992, Zhou-Cess (Zhou et
2010) al., 2007)

LPSA/LPLA = Langley Parameterized SW/LW Algorithm

« The SOFA group actively updates and validates these data products
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FLASHFlux V4A: TOA TISA Differences

(N I N S S N — I i 1 1 1 1 | | [ —

TOA SW V4A - V3C TOA LW V4A -V3C
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FLASHFIux V4A: SW Surface TISA Results

July 15, 2018

L 1 [ [ [ | | | [ | | = L 1 [ [ [ [ [ | —

Surface SW V4A Surface SW V4A - V3C
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@& Near Future: Moving FLASHFlux Toward V4

Attribute | FF v3C (MC6) FF v4A FF v4B

Baseline 1QC Previous New calibration New calibration
GEOS FP-IT input GEOS 5.12.4 GEOS 5.12.4 GEOS new version
MOA Ed 4 compatible Ed 4 compatible Ed 4 compatible
MODIS Collection 6 Collection 6.1 Collection 6.1
Clouds Ed 2 Ed 4 w/ MC 6.1 Ed 4

calibration (current work)
SIBi (Snow/ICE Brightness No Yes Yes
Index)
Inversion (improved ADMs) Ed 2 Ed 4 Ed 4
Aerosols MATCH climatology MATCH climatology GEOS 5.12.4(?)
Flux Algorithms Unchanged Modified SW surface A0, Ap adjustments; new clear-

algorithm (current work)  sky TOA & surface albedos
(current work)

TISA Ed 2 Compatible w/ Ed 4 Compatible w/ Ed 4 (custom
(current work) CERES TSI?)

Data Processed March 28 - present Planned to begin 1/1/19  None

Validation Results 1/1/17 — 6/30/18 --- -—-
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@/ FLASHFLUX: Schematic of Current Uses

Educational Uses Scientific Uses

—

»  NASAEarth I CERES WGs

| Observatory i SRR
nnual “State o
CERES FLASHFIlux CERES S'COOL I P Climate” Report

SFTP subscription

SSF (Lev 2) & / _L'
TISA (Lev 3) | Field Campaigns
Data Products Local Use (DPO) ——
(ASDC Archive) Mission: CloudSat
/ ASDC Order As Needed and Megha-Tropiques

Processed Applied Science Uses

Nightl
frcl)gm B/PO Building Energy Monitoring with RETScreen
/ Expert: for NASA center buildings and
POWER RETScreen general worldwide usage
Web Portal format

(power.larc. » Agricultural Crop Projections: NASA APIAS, I
nasa.gov) DSSAT format ICASA general worldwide usage
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